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(54) NOISE PREVENTIVE DEVICE 
(57)Abstract 

PURPOSE: To reduce a noise voltage to an allowable 
value or less even if a small noise filter is used by adding 
a noise preventive circuit for canceling a noise current 
flowing to a parasitic capacitance between a power 
converter circuit and a metal case. 
CONSTITUTION: In a noise preventive circuit 5, a 
compensating capacitor CC2 and a primary winding of a 
current transformer CT1 are connected in series 
between an output bus O and a power supply bus N, a 
current iCC2 responsive to a variation in an output 
voltage flows, and a noise preventing current iCC3 flows 
to a secondary side of the transformer CT1 through a 
compensating capacitor CC3 in a direction from a metal 
case E to the bus N. Here, the capacities of the 
capacitors CC2, CC3 and a current ratio of the 
transformer CTl are suitably selected. A noise current 
iCS2 and the current iCC3 are substantially equalized to 
reduce a noise current cf3 flowing to a filter capacitor 
Cf3, thereby decreasing a noise voltage AV3. A noise 
filter 2 can be reduced in size by adding the circuit 5. 
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* NOTICES * 

JPO and NG!P! sr6 not rssponsibis for sny 
danages caused by the use of this translation. 

1 This document has been translated by computer So the translation may not reflect the original 
precisely. 

2.9M°Me shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The noise arrester characterized by generating through a noise prevention current 
generating means by which the noise current and magnitude which are produced in the SUTORE 
capacitance between the metal casing which holds or holds a power converter, and the part from 
which the potential to said case in this power converter changes steeply established the noise 
prevention current of an opposite phase independently in the power inverter circuit almost 
equally, and making it pass in said case. 

[Claim 2] It is the noise arrester characterized by equipping said noise prevention current 
generating means with a capacitor and a current transformer in a noise arrester according to 
claim 1. 

[Claim 3] It is the noise arrester characterized by said noise prevention current generating 
means being constituted by transformer loess in a noise arrester according to claim 1 using 
electronic circuitries, such as an operation widening machine. 

[Claim 4] It is the noise arrester characterized by being what magnitude carries out the package 
superposition of the noise prevention current of an opposite phase almost equally, respectively 
with each noise current which produces said noise prevention current generating means in said 
SUTORE capacitance of two or more places in claim 1 thru/or a noise arrester according to 
claim 3, and passed in said case. 



[Translation done.] 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment which reduces the noise which 
the power converter using switching of a transistor etc., for example, the transistor inverter for 
motor adjustable speed, switching power supply, RF induction, a dielectric heating power source, 
etc. generate inside own. In addition, in each drawing, the same sign shows the same or a 
considerable part below. 
[0002] 

[Description of the Prior Art] Drawing 6 is the block diagram of the conventional power inverter 
circuit With this drawing 6 . a Prior art is explained using drawing 2 (a) described below below. 
For 1, as for a noise filter and 31, in drawing 6 , DC power supply and 2 are [ the high frequency 
inverter as a power Inverter circuit 3 and 41 ] loads. Moreover, similarly the filter reactor with 
which Lf1 and Lf2 constitute a noise filter 2, and Cfl and Cf2 are filter capacitors. Moreover, 
they are a transistor as a switching element, and the resonant capacitor with which a power- 
source smoothing capacitor, and Q1 and Q2 constitute Crl, and. as for CD, Cr2 constitute a load 
41 and a resonance circuit in the high frequency inverter 31. 

[0003] Moreover, E is the metaled chassis or the metaled case where a noise filter 2 and a 
power inverter circuit 31, or its component is attached or held, also electrically it is combined 
mutually and this chassis and a case form the gland to said circuits 2 and 31. Csl and Cs2 are 
the SUTORE capacitance in this chassis, and Case E and a power inverter circuit 31 (parasitic 
capacitance) formed especially between the collectors of transistors Q1 and Q2. respectively. 
Moreover, Cf(s)3 are a chassis and the filter capacitor attached between Case E and the 
negative-electrode power^source bus-bar N. 

[0004] Next, in the case of this invention [ the former and ], drawing 2 compares and shows the 
wave of the important section of drawing 6 of operation. Drawing 2 (a) shows the conventional 
wave of operation. In this drawing 2 (a). VQ2 of the output voltage of a transistor Q2, and ics2 
and icf3 is [ the SUTORE capacitance Cs 2, the noise current as a current of a filter capacitor 
Gf3, and de!taV3 ] the noise eleGtrica! potential differences as an ends electrical potential 
difference of a filter capacitor Cf3, respectively. 

[0005] By the way. in a high frequency inverter as shown, for example in drawing 6 , changing 
into the output of the alternating current including a steep potential change like the output 
voltage VQ2 which shows the direct current voltage of hundreds V of a power source 1 by 
drawing 2 (a) is performed. In this example, when transistors Q1 and Q2 turn on. turn off namely, 
switch by turns, the ac output has been obtained. Moreover, it will insulate in a large area to 
parts for the metal structured division, such as a cooling fin. and a chassis. Case E, for heat 
dissipation, transistors Q1 and Q2 will be contacted densely, and the SUTORE capacitance 
(parasitic capacitance) Csl and Cs2 of dozens - lOOpF of numbers (picofarad) will be especially 
made between the collector (C) section of transistors Q1 and Q2. and Case E. The SUTORE 
capacitance Cs 1 produced in the collector of Q1 exists between the positive-electrode power- 
source bus-bar P and Case E, and a problem seldom becomes. 

[0006] Since the SUTORE capacitance Cs 2 is between the output bus-bar O and Case E to it, 
the big noise current ics2 will flow by sudden change of the electrical potential difference VQ2 
as shown in drawing 2 (a). Since the electrical potential difference which is mostly equivalent to 
the reaction of VQ2 will occur between Case E and the power-source bus-bar N if this is left, a 
filter capacitor Cf3 is attached, and this electrical potential difference (noise electrical potential 
difference) is reduced single or more figures, as shown in delta V3 (Vcf3). deltaV3 is expressed 
like a degree type here. 

Although size, then deltaV3 could make small the value of deltaV3**VQ2xCs2/Cf3. therefore a 
filter capacitor Cf3, since there was a limitation, the big LC filter which is shown with a noise 
filter 2 in addition to a filter capacitor Cf3 had been prepared conventionally. 
[0007] 

[Problem(s) to be Solved by the Invention] Since there was only a method of using a filter 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran.web.cgi.ejje 



2005/08/12 



JP.05-153782.A [DETAILED DESCRIPTION] 



2/4 ^— 



capacitor Cf3 and noise fitter 2 grade conventionally in order to have negated the noise electrical 
potential drfFerence produced between a power-source bus-bar and Case E with the SUTORE 
capacitance Cs 2 produced between a power inverter circuit and Case E as mentioned above, in 
order to dedicate the noise electrical potential difference deltaV3 in an allowed value (level 
which does not have actual harm in a legal-restrictions value or radio), big components, 
especially a noise filter 2 were required. Then, this invention makes it a technical problem to 
offer the noise arrester which can dedicate the noise electrical potential difference delta V3 in an 
allowed value using the small noise filter 2. 
[0008] 

[Means for Solving the Problem] In order to solve the aforementioned technical problem^ the 
noise arrester of claim 1 The metal casing which holds or holds power converters (3 etc.) (E 
etc.). The noise currents (ics2 etc.) and magnitude which the potential to said case in this power 
converter produces in the SUTORE capacitance (Cs2 etc.) between the parts (collector of a 
transistor 02 etc.) which change steeply almost equally the noise prevention currents (icc3 etc.) 
of an opposite phase Generate through the noise prevention current generating means 
independently established in the power inverter circuit, and it is made to pass in said case, and is 
[0009]. In the noise arrester of claim 2, said noise prevention current generating means was 
equipped with capacitors (Cc2, Cc3, etc.) and current transformers (CT1 etc.) in the noise 
arrester according to claim 1 (noise prevention circuits 51 and 52 etc.). 

[0010] In a noise arrester according to claim 1, said noise prevention current generating means 
is constituted from a noise arrester of claim 3 by transformer loess using electronic circuitries, 
such as operation widening machines (0P1, OP2, etc.), (noise prevention circuits 54 and 55 etc.). 

[0011] In the noise arrester of claim 4, in claim 1 thru/or a noise arrester, according to claim 3, 
magnitude carries out the package superposition of the noise prevention current of an opposite 
phase almost equally, respectively with each noise current produced in said SUTORE 
capacitance (Cs2, Cs4, Cs6, etc.) of two or more places, and said noise prevention current 
generating means passes it in said case (noise prevention circuit 53 etc.). 
[0012] 

[Function] Although the noise current which flows in the parasitic capacitance Cs2 grade 
produced between a power inverter circuit, and a case and Chassis E does not have a method of 
a stop unless Cs2 grade is removed, if this noise current flows out of a certain part of that 
power inverter circuit into particular parts, such as a chassis and a case, and it is made for the 
same current as that noise current to flow into that power inverter circuit part from said 
particular parts, such as a chassis and a case, a noise current will be negated effectually. So, in 
this invention, the circuit which negates the noise current which flows in the above-mentioned 
parasitic capacitance Cs2 grade is added. 
[0013] 

[Example] Drawing 1 shows the example which applied the noise prevention circuit 51 by this 
invention to the high-frequency transistor inverter 31 for induction heating, and drawing 2 (b) 
shows the wave of the important section at the time of this invention operation of drawing 1 (at 
that is, the time of addition of the noise prevention circuit 51) of operation. In addition, drawing 2 
(a) is a wave of operation before this invention operation of drawing 1 , as mentioned above. In 
drawing 1 , big smoothing capacitor CD which absorbs the ripple current between the positive- 
electrode bus-bar P of DC power supply 1 and the negative-electrode bus-bar N is connected, 
and switching transistors Q1 and Q2 are connected to N from Bus-bar P at the serial. The 
midpoint of transistors 01 and 02 serves as the output bus-bar O, and obtains alternating 
current output voltage like VQ2 shown in the upper case of drawing 2 (a) in turning on and 
turning off 01 and 02 by turns. The output section O is connected through the load 41 at the 
middle point of resonant capacitors Cri and Cr2. These capacitors Cri and Cr2 are connected 
to N from P at the serial. 

[0014] Thus, if the parasitism capacitor Cs 2 is between the collector (c) of the switching 
transistor Q2 of the high frequency inverter which is connected and operates, and a chassis and 
Case E In the former shown in drawing 6 , as mentioned above, a noise current ics2 like the 
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middle of drawing 2 (a) flows towards ** mark, and the noise electrical potential difference 
delta V3 shown between Case E and Bus~bar N at the drawing 2 (s) icvver berth occurs 
influenced by the noise current icf3 and filter capacitor Cf3 which are shown by (**) mark. In 
order to hold down this noise electrical potential difference delta V3 to below a predetermined 
allowed value, noise filter 2 grade is required. 

[0015] By the way, the noise prevention circuit 5 based on this invention (51) becomes the 
primary coil of a current transformer CT 1 and this current transformer, and a secondary coil 
from the connection **** compensating capacitors Cc2 and Cc3 at a serial, respectively, this 
series circuit by the side of [ a current transformer CT 1 ] primary is connected with the 
collector of a transistor Q2 between the power-source bus-bars N, and, similariy the series 
circuit of the secondary of a current transformer CT 1 is connected with the power-source bus- 
bar N between Cases E. Since compensating capacitor Cc2 and the primary coil of a current 
transformer CT 1 will be connected to a serial among Bus-bars O and N if such a noise 
prevention circuit 51 is added. The current ice 2 shown by -> mark according to change of 
output voltage VQ2 flows, and the current (it is called a noise prevention current) ice 3 which 
negates the noise current shown in the direction of Case E to the bus-bar N by ** arrow head 
flows like the upper case of drawinfi 2 (b) through compensating capacitor Cc3 from the 
secondary of a current transformer CT 1 . 

[001 6] As the current icf3 which flows to a filter capacitor Cf3 as the noise prevention current 
ice 3 of the noise current ics2 of ** mark and ** mark becomes almost equal when the ratio of 
current transformation K of the capacity of compensating capacitors Cc2 and Cc3 and a current 
transformer CT 1 is chosen proper, and shown in the middle of drawing 2 (b) is offset it can 
consider as a value small single or more figures and it is shown in the lower berth of drawing 2 
(b). the noise electrical potential difference deltaV3 can be reduced remarkably. 
[0017] In addition, the value of capacitors Cc2 and Cc3 is decided as follows practical about. 
That is. if 3<=0.1 micro F of Cc2xK**Cs2 «Cc3**Cf(s) K= 2, for example, ratio of current 
transformation, and 2= 200pF of Cs, Cc2=Cs2 / K= 200pF / 2=100pFCc3 will be enough set to 
2000-1 OOOOpF from 2= 200pF of Cs as a size. And the value of this Cc3 serves as a value of a 
filter capacitor Cf3. and an abbreviation equal. The power treated in this noise prevention circuit 
51 can process the number VA only of noise components, and can bs [ small ] easy to 
constitute It with the components of a **** small light weight from a high frequency inverter 
which operates by dozens of kHz, several 100V, and several kW. 

[0018] moreover, several [ which has the energization capacity of dozens A in the filter reactor 
of Lfl and Lf2 when not attaching the noise prevention circuit 51 about a noise filter 2, either ] - 
- the big components of KVA — required — several — although It is called the inductance of 
mH and becomes the big thing which has the weight of a number hectogram, this noise filter 2 
can be remarkably miniaturized by the attachment of the noise prevention circuit 51. 
[0019] Drawing 3 shows the configuration of the power inverter circuit as the 2nd example of 
this invention, and this drawing shows the case where the effect of the SUTORE capacitance Cs 
2 of the collector (C) section of the switching transistor Q2 of DC-DC converter 32 of 1 stone 
type as a power inverter circuit 3 is removed using the noise prevention circuit 5 (52). Thereby, 
a noise filter 2 can be made small. Thus, this invention is applicable to the power converter 
which completely carries out another actuation similariy. 

[0020] Drawing 4 shows the configuration of the noise prevention circuit as the 3rd example of 
this invention. That is, what constituted the noise prevention circuit 5 from a passive component 
of a capacitor and a current transformer consists of drawing 1 and drawing 3 in transformer 
loess at drawing 4 using active parts, such as an operational amplifier. The operation widening 
machine 0P1 generates the output current ice 3 (** mark) proportional to an input current ice 2 
(-> mark) here in the noise prevention circuit 5 (54) of drawing 4 (a). Moreover, the operational 
amplifier 0P2 constitutes the simple current inverting circuit from a noise prevention circuit 5 
(55) of drawing 4 (b) using three capacitors C and one resistance R. Actuation with almost same 
drawing 4 (a) and (b) is obtained, and, otherwise, various circuits are considered. 
[0021] Drawing 5 shows the configuration of the power inverter circuit as the 4th example of this 
invention, and this drawing applies the noise prevention circuit 5 (53) to the inverter 3 of the 
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three phase output as a power inverter circuit (33). In this case, since the switching transistor 
connected to the negative-electrode power-source bus-bar N becomes three pieces, Q2, Q4, 
and Q6. if a total of three collectors of the part Q2. Q4, and Q6 which the potential in question 
changes suddenly and moreover has SUTORE capacitance. I.e.. the above-mentioned transistors, 
is put in another way, the SUTORE capacitance in question exists with Gs2, Cs4, and three Cs 6, 

[0022] a noise prevention circuit 51 like drawing 1 as a noise prevention circuit in this case — 
the SUTORE capacitance Cs2, Cs4, and Cs6 — although you may prepare in a total of three 
each, here shows the example which carried out processing of the effect of the SUTORE 

capacitance of three places using the noise prevention circuit 53. Namely, in drawing 5 , 
compensating capacitors Cc2. Cc4, and Cc6 are connected between the terminal of the primary 
coil upside of a current transformer CT 1. and each collector of transistors 02, 04, and 06. He 
is trying to pass the noise prevention current ice 3 (^Mc**** mark) which superimposed the 
current of these three compensating capacitors on the primary coil of a current transformer CT 
1, and reversed the phase of this superimposed current from the secondary coil of a sink and a 
current transformer CT 1 in Case E. Thereby, it is small or a noise filter 2 can be lost. Thus, 
* ** ** * denial can do the noise current of the separate multipoint of the switching 

transistor which carries out another actuation. 
[0023] 

[Effect of the Invention] Although the SUTORE capacitance between a solid state switch and a 
metal cooling object (therefore, this cooling object mounting beam case) cannot be lost, since 
the noise prevention circuit which passes the noise prevention current which sets ah aim to the 
noise current which flows to this SUTORE capacitance, and negates this was added according to 
this invention, the effect of SUTORE capacitance can be negated by the noise prevention circuit 
which consists of combination of a small capacitor and CT. It can be referred to as still smaller 
ic (semiconductor integrated circuit) by furthermore constituting a noise prevention circuit from 
electronic circuitries, such as an operational amplifier, in transformer loess. Moreover, it is also 
possible to constitute so that ****3|c* processing of the effect of the SUTORE capacitance of 
the transistor which carries out two or more another actuation as drawing 5 described as a noise 
prevention circuit may be carried out According to such effectiveness, the big noise filter 2 can 
be transposed to an abbreviation or the small thing of capacity. 
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[Brief Description of the Drawings] 

[Drawing 11 The block diagram of the power inverter circuit as the 1st example of this invention 
[Drawing 2] Drawing comparing and showing the important section actuation wave of the back 
before application of this invention of drawing 1 

[Drawing 3] The block diagram of the power inverter circuit as the 2nd example of this invention 
[Drawing 41 The block diagram of the noise prevention circuit as the 3rd example of this 
invention 

[Drawing 5] The block diagram of the power inverter circuit as the 4th example of this invention 
[Drawing 6] The block diagram of the conventional power converter 
[Description of Notations] 

1 Power Source 

P Positive-electrode power-source bus-bar 
N Negative-electrode powei^source bus-bar 
E A chassis, a case 

2 Noise Filter 

Cf3 Filter capacitor 

3 (31, 32. 33) Power inverter circuit 

31 High Frequency Inverter 

32 DC-DC Converter 

33 Three-Phase-Circuit Inverter 
Q1 Switching transistor 

02 Switching transistor 

03 Switching transistor 

04 Switching transistor 

05 Switching transistor 

06 Switching transistor 
Cs2 SUTORE capacitance 
Cs4 SUTORE capacitance 
Cs6 SUTORE capacitance 

41 Load 

42 Load 

43 Load 

5 (51-55) Noise prevention circuit 
Cc2 Compensating capacitor 
Cc3 Compensating capacitor 
Cc4 Compensating capacitor 
Cc6 Compensating capacitor 
OPl Operation widening machine 
OP2 Operation widening machine 
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